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HOACHUTEJBbHAA 3AIIUCKA

[Iporpamma mo ¢u3uke 0a30BOr0 ypOBHS Ha YPOBHE CpEIHEro OOLero oOpa3oBaHMA

pa3paboTaHa Ha OCHOBE TIOJIOXKCHHH M TpeOOBaHWI K pe3yabTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTesibHOW mporpammsl, mnpejactaBieHHbIX B PI'OC COO, a Takke ¢ ydérom
(denepanpHOil paboyeil MpoOrpaMMbl BOCHUTAHWS W KOHIEMIMKA TPETNOJaBaHUs y4eOHOTO
mpenmera «@Pu3uka» B 0o0pa3zoBaTeNbHBIX opranm3anusx Poccuiickorn  Denepanuu,
peanu3yIoNMX OCHOBHBIE 00pa30BaTENIbHBIE TIPOTPAMMBI.

Conepxkanue nporpaMMbl MO (U3MKE HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbI Mupa oOyuatomuxcs 10—11 kmaccoB npu oOyueHuH ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JESTEIbHOCTHOIO Noaxoaa. IlporpamMma no ¢usuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K miIaHUPYEMBIM JIMYHOCTHBIM, IPEIMETHBIM U METAaNpeIMETHBIM
pesynbraTaM OOYYeHHUs, a TaKKe YYMTHIBAET HEOOXOIMMOCTb pealu3alld MEXKIIPeIMEeTHBIX
CBsA3eil (M3MKM C €CTeCTBEHHOHAY4YHbIMU Y4eOHbIMU TNpeaMeTamu. B Hell ompexpenstorcs
OCHOBHBIE LIEJIM M3Y4YEeHUS (PU3UKH HA YPOBHE CPEIHEro OO0IIero odpa3zoBaHMUs, IUIAHUPYEMbIE
pe3yibTaThl OCBOCHUS Kypca (HU3UKU: JMYHOCTHBIC, METANpEeIMETHbIE, HpeAMETHbIE (Ha
0a30BOM YpOBHE).

[IporpamMma o pu3uke BKIIOYAET:

® [UIAHUPYEMBIE PEe3yJbTaThl OCBOCHUS Kypca (U3MKU HAa 0a30BOM YpOBHE, B TOM UYHUCIIE
IPEIMETHBIE PE3YJIbTaThl 110 I0laM 00 yUEeHHUS;

e cojepxaHue yueOHoro npeamera «dusnkay 1o rogaMm oOydeHwHs.

du3nka Kak Hayka o Haubosee oOUIMX 3aKOHAX MPHUPOJIbL, BBICTYIAsl B KAYECTBE y4EOHOTO
IpeaMeTa B IIKOJIE, BHOCHT CYIIECTBEHHBIN BKJIQJ B CUCTEMY 3HAHHMH 00 OKpY)KalOLIeM MHpeE.
HIkonbHBIH Kypc (HU3HKHM — CHCTEMOOOPa3yIOUMiA JUIsl E€CTeCTBEHHOHAYYHBIX YUeOHBIX
IPEIMETOB, MTOCKOJIBKY (PU3NYECKUe 3aKOHBI JIE)KAT B OCHOBE MPOIECCOB U SBICHUI, U3y4aeMBbIX
XUMUeH, Ouonoruei, pusnueckoii reorpadueir u actpoHomuei. Vcnonbp3oBaHuEe UM aKTHBHOE
NpUMEHEHHE (U3NYECKUX 3HAHMH OIpeIeNsieT XapakTep M pPa3BHTHE pa3HOOOpPA3HBIX
TEXHOJIOTHI B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOSHHUS KOCMOCA, TIOJYYEHUS] HOBBIX
MaTepuasioB C 3aJaHHBIMU CBOWCTBAMU U JIpyrux. M3ydenue Gu3MKH BHOCUT OCHOBHOW BKIJIaJ B
(hopMHpOBaHNE €CTECTBEHHOHAYYHOU KapTUHBI MHpa 00ydarommxcs, B pOpMHUPOBaHUE YMEHUI
IPUMEHSTh HAy9YHBIH METO/] TO3HAHUS ITPY BBITIOJIHCHUU UMHU YIEOHBIX UCCIICTOBAHUI.

B ocHOBY kypca ¢u3uku A ypOBHSI CpeaHEro o0miero o0pa3oBaHus MOJIOKEH Psifl UICH,
KOTOpPbIE MOKHO PACCMaTpUBAaTh KaK MPUHLUIIBI €r0 IIOCTPOEHUS.

Hoes yenocmunocmu. B cOOTBETCTBUM C HEM KypC SABISETCS JIOTHYECKU 3aBEPIIEHHBIM, OH
COJCPKHUT MaTepuall U3 BCEX pa3lesioB (PM3UKH, BKIHOYAET KAaK BOMPOCHI KIACCUYECKOH, Tak U
COBPEMEHHOM (DU3HKH.

Hoes eenepanuzayuu. B cooTBeTcTBUU ¢ HEM MaTepuan Kypca GuU3NKu 00beAMHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBiserca (OPMHUpPOBaHHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUH, BELIECTBE U MOJIE.

Hoesa eymanumapusayuu. E€ peannzanus mpeanoyaracT UCHOIb30BaHUE TYMaHUTAPHOTO
noTeHIuana Gpu3NIecKol HayKH, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3MKHU C pa3BUTHEM OOILIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKHMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU TpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypce Gpusnkn npeamnonaraet 3HAKOMCTBO € ITHPOKAM
KPYI'OM TEXHHUYECKUX U TEXHOJIOTUYECKUX MPUIIOKEHUH N3YYEHHBIX TEOPHH U 3aKOHOB.

Hoesa skonocuzayuu peann3yercsi MOCPEACTBOM BBEACHUS JIIEMEHTOB COJCP)KAHHS,
HOCBSIH_[éHHLIX 9KOJIOTHYCCKHUM np06neMaM COBpPCMCHHOCTH, KOTOPLIC CBA3dHbBI C PAa3BUTUCM
TEXHHUKH ¥ TEXHOJOTHH, a TaKKe 00CYXICHHS IPOOIJIEM PallOHAIBHOTO IIPHPOIONONB30BAHUS U
9KOJIOrMYECKOH 6€30IaCHOCTH.

Crep)KHEBBIMHU 2JIEMEHTaMHU Kypca (U3MKH Ha ypOBHE CpEIHEro obIero odpazoBaHUs

ABISAIOTCS (u3ndeckue Teopuu ((HOpMHUPOBAHME IMPEICTABICHUH O CTPYKType MOCTPOSHHUS
¢usnueckoit Teopuu, ponu (yHIAMEHTAIbHBIX 3aKOHOB M TPHUHIMIIOB B COBPEMEHHBIX



NpPEICTaBICHUAX O TPHUPOJAE, TpaHMIAX TMPUMEHUMMOCTH TEOpUH, Il  ONUCAHHA
€CTEeCTBEHHOHAYYHBIX SIBICHUN U TIPOLECCOB).
CucTeMHO-eSTeNbHOCTHBIN MOIX0A B Kypce (PM3MKU peann3yercs MPekie BCero 3a cuér
OpraHHu3ali YKCIEPUMEHTAIbHON NesATeNIbHOCTH oOyuatoumxcs. s 6a3oBoro ypoBHs Kypca
(U3MKH — 3TO HCHOJB30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX HKCHEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOphIE B TporpamMme mo ¢Gu3nKe OOBEIWHEHBI B OOMIMNA CIHCOK
YUYCHHUYECKUX MPAKTUUYECKUX paldoT. BrleneHue B ykazaHHOM IepeuHe Ja0opaTOpHBIX padoT,
MPOBOJUMBIX JJIi KOHTPOJS M OLIEHKH, OCYLIECTBISETCS YJYaCTHUKAaMH OOpPa30BaTEIbHOIO
mporecca UCXos U3 0COOCHHOCTEH TUIAHMPOBaHMS U OCHAIleHUA kaOuHeta ¢usuku. [Ipu sTom
obecrieunBaeTCs OBJIAJCHHE OOYUYaAIOIIMMHUCA YMEHUSMH HPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIIEZIOBAaHUSI 3aBUCUMOCTEH (U3MUYECKUX BEIUYMH U TIOCTAaHOBKY OIBITOB IO IPOBEPKE
MIPEI0KEHHBIX TUIIOTES.
Bosbiioe BHUMaHuE yAeNseTcsl pelIeHUI0 pacuEéTHBIX U KadeCTBEHHBIX 3a1ad. [Ipu aTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIIAIOTCS 3aJla4M C SIBHO 33JJaHHON (PM3MYECKON MOJEINbIO,
MIO3BOJIAIOIINE NPUMEHATh W3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOIO pasjena
Kypca, TaK U UHTETPUPYs 3HAHUA U3 Pa3HbIX pa3zaenoB. /g KaueCTBEHHBIX 33Ja4 IPHOPUTETOM
ABIISIIOTCS. 3aJaHUsl Ha OOBSCHEHHWE TMPOTEKaHWA (U3NYECKUX SIBICHHA M TPOIECCOB B
OKpy’Karollel >KU3HU, TpeOyromue BblOOpa (u3nueckod Moaenu IUisl CUTyalluu IPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.
B coorBerctBun ¢ TpeboBanmsamMu DPI'OC COO k MarepuaabHO-TEXHHYECKOMY
obecrnieueHnio y4eOHOro mporecca 0a3oBBI YpOBEHb Kypca (H3UKHM Ha YPOBHE CpEIHEro
obmiero o0pa3oBaHUs JOJDKEH M3y4daTbCs B YCJIOBUSAX MPEIMETHOTO KaOuWHeTa (DM3MKU WIN B
YCIOBUSIX MHTETPUPOBAHHOI'O KaOMHETa MPEAMETOB €CTECTBEHHOHAYYHOIO LuKIa. B xabunere
(U3MKN TOIKHO OBITh HE00X0AUMOE JabopaTopHOE 000PYJOBAHUE [Tl BHITIOTHEHUS YKAa3aHHBIX
B TmporpamMme 10 (U3MKE YUYCHHUUECKUX TIPAKTUYECKUX pPabOT H  JIEMOHCTPAIMOHHOE
o0opymoBaHue.
JleMoHCTpanlmOHHOE 000pynOoBaHHE (OPMHPYETCS B COOTBETCTBHM C MPHUHIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M 00ECHEeuMBACT MOCTAHOBKY MEPEUMCIICHHBIX B MpOrpaMMme Mo
¢u3nKe KIIOYEBBIX AEMOHCTPAIMK [JIs HMCCICIOBAHUS HM3y4aeMbIX SIBJICHHH M TIPOLECCOB,
SMIMPHYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.
JlabopaTtopHoe 000OpyAOBaHUE ISl YYEHUYECKHX MPAKTUYECKUX paboT ¢opMmMupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M oOecrieuyuBaeTcs B pacuére OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTtnyeckue KOMIUIEKTHI J1a00OpaTOpHOTO OOOPYAOBAaHHUS JIOJKHBI OBIThH
MOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BAHUU aHAJIOTOBBIX U LU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUJI€ IIU(PPOBHIX J1A00OPATOPHIA.
OCHOBHBIMU LIETSIMH U3Y4eHUs PU3UKH B 0011IEM 00pa30BaHUU SIBIISIOTCS:
e (opMupoBaHME HHTEpPECa M CTPEMJIEHUS OOYYaAIOUIMXCS K HAaydyHOMY HW3YyYEHUIO
NPUPOIBI, Pa3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE TMPEJICTABIEHUH O HAaydyHOM MeETOJe TO3HaHUus U (OPMHUpPOBAHUE
UCCIIEI0BATENLCKOTO OTHOILEHUS K OKPY KAIOLUM SBICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3ydeHHs] OCHOB CTPOCHUS
MaTepuH U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE YMEHUI OOBACHATH SBJICHUS C UCIIOIb30BaHUEM (PU3MUECKUX 3HAHUM U
HAy4YHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEICTABICHUH O POJIM (PU3UKHU JUJIsI PA3BUTHUS IPYTHX €CTECTBEHHBIX
HAayK, TEXHUKH U TEXHOJIOTHIA.

JlocTikeHne 3THX Iesel oOecrieuuBaeTcs pelIeHHEeM CIEAYIOMMX 3a7ad B Ipoliecce
M3y4deHus Kypca (U3UKHA Ha YPOBHE CPEIHETO 00IIero 0Opa3oBaHus:



e [pUOOpEeTeHHE CHCTEMBI 3HaHUH 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsl MEXaHUKY, MOJIEKYISIPHYIO (PU3HKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY U TIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHHE YMEHMHA MNPUMEHATh TEOPETHUECKUE 3HAHUS Ui OOBSCHEHHUS
GU3NUeCKUX SBICHWH B TMPHUPOJNE M JUISI TPUHITHAS NPAKTUYECKHX PpEIICHUH B
MMOBCEIHEBHOM JKU3HU,

® OCBOEHHME CIOCOOOB pELIEHMs pa3IMuYHbIX 3a7ad C SIBHO 3aJaHHOM (u3nueckoi
MOJIENIBbIO, 33Jad, IOJpPa3yMEBAIOLIMX CaMOCTOSTEIbHOE CO3JaHHE (PU3HYECKON
MOJIENIH, aIeKBaTHON YCIIOBUSM 3a/1a4H;

e [IOHUMaHHE (PU3MUECKUX OCHOB U MPUHIMIIOB ACHCTBUS TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENy;

e OBJIQJICHHE METOZ2JaMH CaMOCTOSITENILHOIO IJIAHUPOBAHUS U MIPOBEIECHUS (PU3HUECKUX
OKCIEPUMEHTOB, aHaIM3a ¥  WHTepOpeTanud  WHQOpPManuu,  OmpeneeHus
JIOCTOBEPHOCTH IOJyYEHHOTO pe3yiibTara;

® CO3/1aHUE YCJIOBUH JJIsl pa3BUTHs YMEHUI MPOEKTHO-UCCIIEA0BATENILCKOM, TBOPUECKON
eI TEITLHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpeIHEro oomero oOpa3oBaHUs
orBoguTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezaenmo), B 11 kiacce — 68 vacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme mo Gpu3uKe nepeyeHs J1adopaTOPHBIX M MPAKTUYECKUX padboT
SBJISIETCSI PEKOMEH/JIOBAHHBIM, YUYHUTEJb JENaeT BBHIOOP MpoBedeHHs JaObOpaTOpPHBIX paboT H
OTIBITOB C YYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYatouXCsl.



COJEP)KAHUE OBYYEHUA

10 KJIACC

Pasznen 1. du3uka u MeTOAbI HAYYHOT 0 MIO3HAHUS
®usnka — Hayka o npupoje. Haydunwsle Meroasl mo3HaHHs OKpyXkaromero mupa. Pomib
IKCIIEPUMEHTA U TEOPUH B MPOIIeCcCe MO3HAHUS MPUPOABL. IKCIIEPUMEHT B (DU3HKE.
MopenmupoBanue (HU3NUYECKUX SIBJICHUN M TiporieccoB. Hayunsle rumnore3sr. Ouznueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3HUECKHUX 3aKOHOB. [IpHHIINIT COOTBETCTBHSI.
Pors m mecto ¢u3ukm B GopMHUpPOBAHWM COBPEMEHHOW HAYYHOW KapTHHBI MHUpa, B
MPAKTUYECKOM IEATETbHOCTH JIIO/ICH.
Jlemoncmpayuu

Amnanorosble U IU(PPOBBIE HU3MEPUTENTBHBIE PUOOPHI, KOMITBIOTEPHBIE JTaTYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannyeckoe nBrkeHHe. OTHOCUTENBHOCTh MEXaHW4YecKoro JABmxeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHON TOYKH, UX MPOEKIUU HA OCH CUCTEMBbI KOOpAuHAT. CIIOXKEHUE MepeEMELICHUN U
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsiMOJIMHEItHOe nBmkeHue. ['paduku 3aBUCHMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, ITyTH U TIEPEMEIEHUSI MaTePUATbHON TOYKH OT BPEMEHHU.

CBobonHOe majeHne. Y CKopeHne CBOOOIHOTO MaAeHHS.

KpuBonuneiinoe nBuxeHue. JIBH>KeHME MaTepUadibHOM TOYKM IO OKPYKHOCTH C
MOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JMHEWHas CKOpocTh. llepuon u
yacTtoTa oopameHus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHuueckue yCTpOWCTBA U MNPAKTUYECKOE MPUMEHEHUE: CHUAOMETp, JIBH)KCHHE
CHapSIOB, LIETTHBIC U PEMEHHBIE TIEpeIayn.

Jlemoncmpayuu

Mopaenb cucTeMbl 0TCUETA, WILUTFOCTPAIIHS] KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[IpeoOpazoBanue IBUKEHHIA C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[lagenue Ten B BO31yXe U B pa3peKEeHHOM IIPOCTPAHCTBE.

Habmtoienne ABM>XeHUs Tena, OpOIIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus cCBOOOJHOTO MaeHHUS.

HamnpaBnenue ckopocTH npu ABUKEHUU MO OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, n1abopamopnule pabomoi

N3yuenne HepaBHOMEPHOTO JABUKEHUS C LI€JIbIO ONPE/IEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS ~ MEXAYy  MNYTAMH,  HPOWJCHHBIMH  TEJIOM 34
MOCJIe/I0BATENIbHBIE DPAaBHBIE MPOMEXKYTKHM BPEMEHU IMPU PABHOYCKOPEHHOM JIBUJKEHUH C
HAa4aJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHue nBUKEHUS IAPUKA B BA3KOU KUIKOCTH.

W3yuenue nBuxeHus teia, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpunun otHocurenbHOCcTH ["anmuiies. [lepsbiii 3akoH HetoToHa. MHEepLManbHbIE CUCTEMBI
OTCU€ra.

Macca tena. Cuna. IlpuHumn cynepno3unuu cuid. Bropoit 3akoH HerooTona mist
MaTepuaabHOM TOUKHU. TpeTuid 3akoH HproTOHA 111 MaTEpUaIbHbBIX TOYEK.

3akoH BceMUpHOTo TsAroteHus. Cuna tspkectu. [lepBas kocMuueckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.



Tpenue. Buabl Tpenust (1okosi, cCKoybkeHUs, kaueHus). Cuna TpeHus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIBKEHUS U cuiia TpeHus mokos. Koaddumuent tpenus. Cuiia COMpoTUBICHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTU WM rase.

[TocTymarenbHOE U BpamaTeabHOE ABUKEHNE a0COIFOTHO TBEPAOTO TEa.

MoOMEHT cubl OTHOCUTENBHO OCH BpauieHus. [lnedo cumbl. YcioBus paBHOBECHs
TBEPIOrO Tea.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE MNPUMEHEHUE: MOJALIMIHUKY, JIBH)KCHUE
HUCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne nHEpUHH.

CpaBHeHHME MacC B3aMMOJICUCTBYIOMIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CroxeHue cul.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JieOopMaIiim.

HeBecoMocTs. Bec Tena npu yCKOpEHHOM MOIbEME U TIAJICHHUH.

CpaBHeHHE CHIT TPEHUS TTOKOSI, KAUYEHUSI U CKOJTBKECHHSL.

VYcnoBus paBHOBecus: TBEPAOTo Tea. Buabsl paBHOBeCHs.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenue nBukeHns Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHA CHJI YIPYTOCTH, BO3HUKAIOUIUX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TEla, UMEIOIIETO OCh BPAIICHHUS.

Tema 3. 3aKoHbBl COXpAHEHUA 8 MEXAHUKE

Nmmynsc MaTepuanbHOM TOYKH (T€Ja), CHCTEMBl MaTepUaIbHBIX TOYEK. VIMITyIIbC CHITBI 1
W3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabota cunbl. MOIIHOCTE CHITHL.

Kunetnyeckass sHeprus MaTepuaibHOW Touku. Teopema 00 M3MEHEHUU KUHETHUYECKOM
SHEPTHH.

[NotenuuanbHas sueprus. [loTeHnnanpHas Y3HEPrus yIpyro AeQopMHUPOBAHHON MPYKUHBL.
[ToTennmanpHas SHEPTHs Tejla BOJIU3H MOBEPXHOCTH 3EMITH.

[loTeHnuanpHble U HEMOTEHIMAIbHBIE CHIBL. CBsi3b paOOThl HEMOTEHIUANBHBIX CHI C
M3MEHEHUEM MEXaHWYECKOW YHEPTUU CUCTEMBI Tell. 3aKOH COXpaHEHHUSI MEXaHUIECKON YHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoicTBa M IPAKTUYECKOE NPUMEHEHME: BOJOMET, KONEpP, MPYKUHHBIA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaktuBHOE NBHXKEHUE.

[lepexoxa moTeHMATBEHON SHEPTUU B KHHETHYECKYIO U 00PATHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenne abCONIOTHO HEYNPYroro yaapa C MOMOMIBIO JABYX OJWHAKOBBIX HHUTSHBIX
MAasiITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIBI C W3MEHEHHEM MEXAHMYECKON HSHEpruM Tena Ha
MPUMEPE PACTSIKEHUS PE3UHOBOTO KIyTa.

Paszpnen 3. MonekyasipHas ¢pu3nka ¥ TepMOIMHAMUKA
Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul
OcCHOBHBIE TIOJIOKEHUSI MOJICKYIISIPHO-KUHETHUECKON TEOPUH U UX OMBITHOE 00OCHOBAHHUE.
BpoynoBckoe nBumxkenue. Huddy3us. Xapaktep IBUKCHHS W B3aUMOJCWUCTBUS YaCTHUIL
BenlecTBa. Mojenu CTpOeHHsI Ta30B, KHUIKOCTEH U TBEPABIX Tel U OOBACHEHUE CBOICTB



BEILIIECTBA HA OCHOBE JTHX Mojened. Macca u pa3mepsl Mosiekyn. KonmuecTBo BeliecTsa.
[Tocrosinnast ABorajipo.

Tennosoe paBHOBecue. TeMneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Monenbs uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISPHO-KUHETHUUECKON TEOpHH
UAeaTbHOro raza. AOcCONIOTHas TemIeparypa Kak Mepa CpeJHed KHHETHYeCKOH »Hepruu
TEIUIOBOrO JBWXEHHUs dacTul Tra3a. [llkama temnepatyp KenbBuna. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knanelipona. 3akon lanpToHa. M3ompouecchl B HJ€alIbHOM rase ¢
MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe npeacTaBieHrne U30MPOIECCOB: H30TEpMa,
n30Xopa, n3odapa.

TexHuyeckue ycTpoiCcTBa U MPaKTUYECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKa3bIBAIOIIME AHCKPETHOE CTPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHEHUMN.

OmbrTel 10 UG y3Un KUAKOCTEN U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKEHHUS.

Mogens onbita llTepHa.

OnbIThl, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEKMOJIEKYISIPHOIO B3aUMOJCHCTBUSL.

Mopaenb, HIUTIOCTPUPYIOLIAs MPUPOY IaBJICHUS ra3a Ha CTEHKU COCYa.

OnbIThl, WITIOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UACAIBHOTO ra3a, H30MpOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

OnpeneneHre Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HW3MEpPEHHH 00BEMa
KOMHATBHI, IaBJICHUS U TEMIEPATyphl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMy COCTOSHUS pa3peKEHHOIo rasa.

Tema 2. Ocnoebl mepmoounamuxu

TepmonnHamuueckass cuctemMa. BHYTpeHHsAS >HEprusi TEPMOAMHAMHYECKOW CHUCTEMBI H
criocoObl e€ u3MeHeHusi. KonndyecTBo TemnoTsl U pabota. BHyTpeHHsIs SHEPTUs OTHOATOMHOTO
ueanbHOro ra3a. Buael Terionepenayn: TeI0NPOBOAHOCTh, KOHBEKIUS, U3IyUeHHE. Y 1ebHas
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEMmI0Th IPH TEIIONEpeaaye.

[lonsitne 00 ammabatHOM mpouecce. [lepBwlit 3akoH TepMmoamHamuku. IlpumeHeHne
MEepPBOTro 3aKOHA TEPMOJUHAMUKY K u3ompoieccam. [ paduyeckas uHTeprperanus padoThI rasa.

Bropoii 3akon TepmoauHamMuky. HeoOpaTUMOCTE TIPOIIECCOB B MPUPO/IE.

Tennosbie Mamunebl. [IpuHimne! qeiicTBus TemoBbix MamuH. [Ipeobpa3zoBanus sHEpruu B
TeIUIoBbIX MamuHax. Koagdunuent noneznoro aeictsus teruioBoil mamuubl. [Hukn Kaphuo u
ero Ko3((HUIMEHT MOJIE3HOr0 IeHCTBUA. DKOJIOTHYECKHE POOIEeMbl TeIIO3HEPTETUKH.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IMPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

V3meHeHne BHYTpeHHEH HSHEpruM Tejla IMPH COBEPLICHUHM palbOThI: BBUIET HMPOOKH U3
OYTBUIKM TIOJT JEHWCTBHEM C)KAaTOro BO3JyXa, HarpeBaHue 3(dupa B JATYHHOH TpyOKe IMyTEM
TpeHus (BUACOJICMOHCTPALINSA).

N3menenue BHyTpeHHEH 3Hepruu (TemMmnepaTypsl) Tejla Ipy TeIuionepeaye.

OnpIT 10 agabaTHOMY PaCHIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CTOPAHUS, PEAKTUBHOIO JBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopHuie pabomul

M3Mmepenne ynenbHOU TeMIOEMKOCTH.

Tema 3. Azpecammnbie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpa3zoBanne wu KoHAeHcamus. Mcmapenue u  kumeHue. AOCOTIOTHasT |
OTHOCUTEJIbHAS BJIAXKHOCTH Bo3Ayxa. HacelleHHbIl nap. YaenbHas TerioTa napoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPhl KUIIEHUS OT JIaBJICHHUS.



Tsépnoe teno. Kpucranmuueckue u amopdHble Tesa. AHU30TPOIHUS CBOMCTB KPUCTAILIOB.
Kunkue kpucramnsl. CoBpemMeHHble MaTepuanbl. [lnaBineHune W kpucramumsanus. Y IeiapHas
TerioTa miasieHus. Cyomumanus.

VYpaBHeHHE TEIJIOBOTO OaraHca.

TexHnyeckue yCTpONCTBA M IPAKTUYECKOE NPUMEHEHHME: TMTPOMETP U IICUXPOMETD,
KaJIOpUMETP, TEXHOJIOTUM TIOJY4YeHHUS COBPEMEHHBIX MaTepuajoB, B TOM  4YHCIIE
HaHOMATEpHUaJIOB, 1 HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HACBHIIIEHHBIX [1APOB.

Kunenne npyu NOHW>KEHHOM JaBJICHHUH.

Cnioco06bl U3MEpeHUs BIaXKHOCTH.

HaOnroneHne HarpeBaHus U IUIaBJIEHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCTpaLus KpUCTalIOB.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3mepenne OTHOCUTEIBHON BIaXKHOCTH BO3/1yXa.

Pasnen 4. DiekrpoguHaMnka

Tema 1. Dnekmpocmamuka

Onextpuzauusi Tel. OJEKTpUYecKUd 3apsan. JlBa BHIA 3JIEKTPUUYECKUX 3apsiiOB.
[IpoBOIHMKY, TUBIIEKTPUKH U MOTYPOBOJHUKH. 3aKOH COXPAHEHHUS IEKTPUUYECKOr0 3aps/a.

BzaumopeiictBue 3apsmoB.  3akoH  Kynona. ToueuHelld  snexTpuyeckui  3apsa.
OnekTtpuyeckoe mnojae. Hampsk€HHOCTh anekTpuueckoro mnois. [lpuHmun cynepnosuuuu
ANEKTPUYECKUX Moiel. JINHUN Hanpsy)KEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PaGora cun osnektpoctatnueckoro moinsA. [loTeHmman. Pa3HOCTP TOTEHLMANOB.
[IpoBOAHMKY U TUAIEKTPUKU B AJIEKTPOCTATUYECKOM MoJie. J{u3neKkTpruueckas MpOHUIAEMOCTb.

OnekTpoéMkocTh. KoHzmeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHs
3apsKEHHOrO0 KOHJIEHCATOPA.

TexHuueckue yCTpOWCTBA U NPAKTUYECKOE HPUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETD,
AJEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOpPOB, KOHIEHCATOp, KONMMPOBAIBHBIN
arnrmapar, CTpyMHbIN IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHIUIL ACUCTBUS JIEKTPOMETPA.

BsaumopeiicTBue Ha3IEKTPU30BaHHBIX TEN.

DIEKTpUUYECKOE T0JIE 3apsyKEHHBIX TEII.

[IpoBOAHMKY B 3JIEKTPOCTATUUECKOM IIOJIE.

DIIEKTpOCTaTUYECKasl 3allHUTa.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh  DJIGKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAJUd IUJIAaCTHH,
pacCTOSHUA MEKYy HUMH U TUAJIEKTPUIECKON IPOHNLAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHAEHCATOopa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

H3MmepeHnune 3JIeKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwtit Inekmpuueckuil mox. Toku 6 pazniuunslx cpeoax

DJIEKTPUYECKUI TOK. YCIOBUSL CYLIECTBOBAHHUSA JIEKTPUUECKOTO TOKA. MICTOYHMKU TOKa.
Cuiia Toka. [locTOSAHHBIN TOK.

Hanpspxkenune. 3akon Oma 17151 yqacTKa LETH.

DIIeKTpHUYECKOE CONPOTHUBJICHUE. VYaensHoE CONPOTHUBIIEHUE BEILECTBA.
[locnenoBarenpHOE, NapaIENBbHOE, CMEIIAHHOE COEAMHEHNE IPOBOTHUKOB.

Pabota anexTpuueckoro Toka. 3akoH Jlkoyns—JIenna. MoImHOCTb 2IEKTPHUYECKOTO TOKa.

DIEKTPOABUKYIAsL CHJIa U BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3aKoH Oma aJis
TOJTHOM (3aMKHYTOM) AJIeKTprueckoi nmenu. KopoTkoe 3amMbIkaHUE.



DneKTpOHHas MPOBOAUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTD COITPOTUBIIEHUS] METAJIIOB
oT Temneparypbl. CBEpXIpOBOIUMOCTb.

DnexTpuueckuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOCTBEHHass W NPHUMECHAs MPOBOJUMOCTb IOJTYIPOBOJIHHUKOB.
CaoiictBa p—N-niepexona. [lonynpoBogHUKOBEIE TPUOOPHI.

DneKTpUueckuid TOK B pacTBOpax M paciulaBax 3JIEKTPOJIUTOB. JIEKTPOIUTHYECKAs
Jqucconuanus. DIeKTPOIIn3.

DJIEKTPUYECKUH TOK B razax. CaMOCTOATENbHBIA U HECAMOCTOSITENIbHBIN pa3psia. MosHus.
[Ina3zma.

Texnuueckue ycTpoilcTBa M NpPaKTUUECKOE NPUMEHEHHE: aMIEepMETp, BOJBTMETP,
peocTaTr, HMCTOYHHKH TOKA, DJEKTPOHArPEBaTENbHbIE MPUOOPHI, 3IEKTPOOCBETHTEIbHbIC
pUOOPBI, TEPMOMETP CONPOTHUBICHMS, BaKyyMHBIH MO, TEPMHUCTOPBI M (POTOPE3UCTOPHI,
MIOJIYTIPOBOTHUKOBBIM TNOJI, TaJIbBAaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAIIPSIKEHMUS.

3aBUCUMOCTh CONPOTHUBICHHUS LWIMHAPUYECKUX TPOBOJAHUKOB OT JJIMHBI, IUIOLIAJU
MONEPEYHOI0 CEYEHUs U MaTepuaa.

CMer1aHHOE COEIMHEHUE NTPOBOIHUKOB.

[IpsimMoe u3MepeHue 3IeKTpOABMKYIIEH Cuiabl. KOpOTKOE 3aMbIKaHHME TaJlbBAHUYECKOIO
3JIEMEHTA U OLEHKA BHYTPEHHEI'O CONPOTHBIICHHUS.

3aBUCUMOCTb CONIPOTHUBIIEHUS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoii pa3psa ¥ IpOBOJUMOCTh BO3yXa.

OnHOCTOPOHHSAS POBOUMOCTh TUOJIA.

Yuenuueckui sxcnepumenm, 1abopamopmvie pabomul

N3yueHne cMeIanHOro COEMHEHUS Pe3UCTOPOB.

W3mepenue aNEeKTpOABIKYILEH CHIIBI  HCTOYHMKA TOKA W €ro  BHYTPEHHEro
COIIPOTHBIICHMUS.

Hab6mronenue snexrpomnusa.

Me:knpeaMeTHble CBSI3U

W3yuenune xypca ¢usuku O0a3oBoro ypoBHs B 10 Kkjacce OCYIIECTBISETCS C y4ETOM
COJepXKATEIbHBIX MEXKIIPEIMETHBIX CBsI3€ C KypcaMH MaTeMaTWKH, OWOJIOTHUH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvie n2onsamusi, CBA3aHHBIE C U3yYEHHEM METOJIOB HAyYHOTO IO3HAHMS:
sIBIICHHWE, HayyHbId (akT, rumores3a, (Qu3nyeckas BEIUYMHA, 3aKOH, Teopus, HaOJo/eHue,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHHMEe CUCTEMbl YpaBHEHHMH, JMHeWHas ¢yHKuus, napadoia,
runepOosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHl M HX HPOEKIMH Ha OCH
KOOpJUHAT, CII0KEHHE BEKTOPOB.

buonoeus: mexannueckoe NBI)KCHHE B KUBOHW mpupoje, nuddysus, ocMoc, Temtoo0MeH
YKUBBIX OPraHU3MOB (BH[bI TEIIONEPENAYH, TEIJIOBOE PABHOBECUE), IIEKTPUUECKUE SIBJICHUS B
JKWBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOEHUE aTOMOB U MOJIEKYJ, MOJb BEIIECTBA,
MOJISIpHas Macca, TEIJIOBble CBOMCTBA TBEPABIX TeJ, JKUAKOCTEM M Tra3oB, 3JIEKTPUYECKUE
CBOMCTBa METAJUIOB, JIEKTPOIUTHUYECKAs AUCCOLIMALINS, FAIbBaHHKA.

T'eoepaghus: B1a)xHOCTh BO3yXa, BETPbI, OapoOMeTp, TEPMOMETD.

Texnonoeus: npeoOpa3zoBaHUe ABMKEHUM C UCIIOIB30BAaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, MOAIMUIHUKH, HCIOJb30BAaHUE 3aKOHA COXPAHEHUs HMMIlyJbCa B TEXHHKE (pakeTa,
BOJOMET W JIpyrue), JBUTATENb BHYTPEHHErO CropaHus, MapoBas TypOuHa, OBITOBOU
XOJIOAWIBHUK, KOHAUIMOHED, TEXHOJIOIMU MOIYYEHHUs] COBPEMEHHBIX MaT€pHaJIOB, B TOM YHCIE



HAaHOMATepUalaoB, MW  HAHOTEXHOJOTHMH,  DJIEKTPOCTATUYECKas  3alllUTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEp, AJIEKTpOHArpeBaTeNIbHbIE MPUOOPHL,
QJICKTPOOCBCTUTCIILHBIC HpI/I60pBI, rajJbBaHHUKa.

11 KUIIACC

Pa3nen 4. DiekTrpoguHamMmnka

Tema 3. Maznummoe none. IneKmpomacHUMHAA UHOYKYUS

[TocrosiHHble MarHuThl. B3auMOAEHCTBUE NOCTOSIHHBIX MAarHuTOB. MarHutHoe ToJe.
Bekrop marauTHOM UHAYKIMU. [[pyHIUIT Cynepno3uliMi MarHUTHBIX MOJIe. JINHUM MarHUTHOM
uHAyKud. KapTuHa aMHui MarHuTHOW MHTYKIIUU TIOJISI TOCTOSIHHBIX MArHUTOB.

MarnuTHOe 1oJIe POBOJAHUKA C TOKOM. KapTWHa NWHWNA WHAYKIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA U 3aMKHYTOT'O KOJIBIIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT Dpctena. BzaumoeiicTBHE MPOBOJHUKOB C TOKOM.

Cuna Amriepa, e€ MOJlyJIb U HalpaBJiCHHUE.

Cuna JlopeHua, e€ MOAyiab M HampaBieHHE. JIBMKEHUE 3apsyKEHHOM YacTUIbl B
OJTHOPOJTHOM MarHUTHOM moJie. PaGora cubl Jlopenma.

SIBneHue DIEKTPOMArHUTHOM WHAYKIMH. [lOoTOK BeKkTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABUKYIIAS CHUJIa UHAYKIIUU. 3aKOH 3JIEKTpOMarHuTHOW unaykuuu dapajest.

BuxpeBoe anexTpudeckoe mojie. DIEKTPOABMXKYLIAs CHUJIAa HMHAYKIUU B IPOBOJHHKE,
JBIDKYIIEMCS TIOCTYNATEIBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuio JleHia.

NunykTuBHOCTD. SIBJICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYINAS CHJIa CAMOUHTYKIIAH.

DHeprusi MAarHUTHOT'O MOJIs1 KATYIIKU C TOKOM.

DIIeKTPOMArHuTHOE TOJIE.

TexHuueckue YCTpPOWCTBA U NPAKTUYECKOE NPUMEHEHUE: IOCTOSIHHBIE MAarHUTHI,
3JICKTPOMATHHUTHI, JIEKTPOBUTATEIb, YCKOPHUTEIN AJIEMEHTAPHBIX YaCTHII, UHIYKIIUOHHAS TI€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIUY MAarHUTHOTO TIOJIS.

B3aunmMopeiicTBrue 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrmepa.

JelictBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHune HIeKTPOMArHUTHON UHAYKITHH.

IIpaBuno JleHna.

3aBUCHUMOCTD DJICKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBrieHne cCaMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomuol

N3yueHne MarHuTHOTO NOJIsL KaTyHIIKHA ¢ TOKOM.

HccnenoBanue AeiiCTBUSI TOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUs 3JEKTPOMArHUTHOM UHAYKIMH.

Pasnen 5. KosieGanusi 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€OAHUS
KonebarenpHass cucrema. CBOOOIHBIE MexaHWYECKHE KoyieOaHUsA. [apMoHHMUYECKue
konebanusa. Ilepuwon, uacrora, ammauryga W ¢asza konebanuid. IIpy>KMHHBI MasTHUK.
MarteMaTryecknii MasTHHK. YpaBHCHHE TapMOHHYECKHX KojieOaHuil. [IpeBpamienue sHepruu
MIPY TAPMOHUYECKUX KOICOAHUSX.



KonebarenpHblit koHTYp. CBOOOIHBIE SIEKTPOMArHUTHBIE KOJEOAaHUS B HICATHHOM
KOJIeOaTeIbHOM KOHTYpE. AHAJOTUSA MEXKIYy MEXaHWYEeCKMMH H  JJIEKTPOMArHUTHBIMU
konebanusmu. @opmyna Tomcona. 3akoH COXpaHEHUS SHEPTrUU B UACATBHOM KOleOaTeIhbHOM
KOHTYpE.

[IpencraBneHue o 3aTyxarommx KojeOaHHsIX. BoIHYKICHHbIE MEXaHHUUECKHe KolleOaHUs.
Pe3onanc. BeiHyXaeHHBIE SJIEKTPOMArHUTHBIE KOJICOaHUSI.

Ilepemennsblil Tok. CHHYCOMIAIBHBIA NIEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUEHUE CUITBI TOKA M HAIIPSKESHHUS.

Tpanchopmarop. IlpousBoacTBO, mepenada U MOTPEOJICHUE DIEKTPHUSCKON IHEPTHH.
DKOJIOTUYECKHEe PUCKH TpPU TPOU3BOJACTBE AyeKTpodHepruu. KynbTypa wucnonb3oBaHus
3JIEKTPOIHEPTUU B TOBCETHEBHOM KU3HHU.

TexHuueckne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHHUE: JJIEKTPUUYECKUA 3BOHOK,
reHepaTop NePEeMEHHOTO TOKa, JIMHUM 3JIEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTenbHON CUCTEMBI (TIPYKUHHBIA MM MaTeMaTHYECKUH
MasITHUK).

HabGmonenue 3atyxaroniux KoueOaHui.

HccnenoBanue CBONCTB BEIHYKICHHBIX KOJICOAHUIA.

Hab6nronenue pezonanca.

CBOOOIHBIE IEKTPOMArHUTHBIE KOJIeOaHusl.

OcuumiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKa W HANpsDKEHUS OT BPEMEHH)  JUIs
ANEKTPOMArHUTHBIX KOJieOaHuil.

Pe3onanc npu mociegoBaTeNIbHOM COEIUHEHUU PE3UCTOpPA, KATYIIKU WHIYKTUBHOCTH H
KOHJIeHCaTopa.

Mopenb TUHUYN AIEKTPOIIepEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEPHOJIa MaIBbIX KOJICOaHUH rpy3a HA HUTH OT JJIMHBI HUTH U
Macchl rpysa.

HccnenoBanue mniepeMEHHOTO TOKa B ILEMH W3 TOCJIEIOBATEIbHO COCIMHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHUmMHble 60JIHbL

MexaHuyeckue BOJIHBI, ycloBUs pacnpocTpanenus. [lepuoa. CkopocTs pacpocTpaHeHUs!
u JiuHa BodHBL [lomepeunble W mpomosibHBIE BOJHBL HMHTepdepenumss u audpaxuus
MEXaHUYECKHUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBL. YCJIOBHUSI M3IYYEHHUS 3JIEKTPOMArHUTHBIX BOJIH. B3anmHas
opueHranusi BekTopoB E, B, V B snekrpomarautHON BojHE. CBOWMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpelloMIICHHue, Noisapusanus, audpaxius, uHTepdepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana 371€KTPOMarHUTHBIX BOJH. [IprMeHeHHe 3JIeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHuuMIBl paguocBs3u U TeleBuaAeHUs. Paaronokanus.

DJIEKTPOMArHUTHOE 3arpA3HEHUE OKPYKAIOLIEH CPeIbl.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi JAMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajguONpUEMHUK, TEJIEBHU30p,
aHTeHHa, tenedon, CBU-neus.

Jlemoncmpayuu

OO0pa3oBaHue U pacpPOCTPAHECHUE TIOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

KoneoGmtomnieecs Teno Kak MICTOUYHUK 3BYKa.

Hab6nronenue oTpaskeHus v NPeIOMIICHHUS MEXaHUYECKUX BOJIH.

HaGmronenue natepdepeHuu u 1udpakimu MEXaHUMIECKUX BOJTH.



3BYKOBOH p€30HaHC.

HaGmtonienne cBsI3M T'POMKOCTH 3ByKa M BBICOTHI TOHAa C aMIUIUTYIOM M 4YacTOTOU
KOJIeOaHUI.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPakK€HUE, IMpPEJOMIICHHE,
nossipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. IIpsMosMHEHOE pacIpOCTPaHEHHUE CBETA B OJHOPOAHOU Cpele.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

Otpaxenue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne M300pakeHUil B IIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3akOHbl MpeIOMIIEHHS cBeTa. AOCONIOTHBIM  TOKa3aTesb
npenomiieHud. [lonHoe BHyTpeHHee oTpakeHue. [IpenenbHbIi yroa MHOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucniepcus cBeta. CriokHbIN cocTaB Oemoro ceeta. L[Ber.

CoOuparonue M pacceuBarouiye JHUH3bl. ToHKas JuH3a. DOKYCHOE pPACCTOSHUE H
ONTHYeCKas Cuiia TOHKOW JHUH3bL. [locTpoeHne n300pakeHuil B cOOUPAIOIINX U PAaCCEUBAIOIINX
nuH3ax. PopMyIia TOHKOH JIMH3BL. Y BEJIMYCHHE, 1aBAEMOE JIMH30M.

[Ipenenbl IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BomaoBass ontuka. WuTepdepeniuss cBera. KorepeHTHbIE HWCTOYHUKU. Y CIIOBUS
HaO0I0/IEHNS MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHLIMOHHON KapTHHE OT JBYX CHH(A3HBIX
KOTE€PEHTHBIX UCTOUHUKOB.

Hudpaxmus  cBera. [udpakuuonHas pemérka. YcinoBue HaOMIOACHHUS TJIABHBIX
MaKCHMYMOB IIPH MaICHUU MOHOXPOMAaTHYECKOTO CBETa Ha JU(PPAKINOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuueckne yCTpOWCTBAa M TPAKTHYECKOE IMPHUMEHEHHE: OYKH, JIyna, (OoToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKpPOCKOI, TEJIECKOIN, BOJOKOHHAS ONTHKA, JU(PPAKIIMOHHAS
pemETKA, TMOISAPOU/I.

Jlemoncmpayuu

[IpsimonuHeiHOE pacnpocTpaHEHUe, OTpakKeHHWE M MperoMieHue cBeTa. OnTH4ecKue
pUOOPEIL.

[lonmHOE BHyTpeHHEE oTpakeHne. Monenb CBETOBOAA.

HccnenoBanue cBOMCTB M300paykeHUI B IMH3AX.

Moaenu MEUKpPOCKOIIA, TEJIECKOTa.

Habmonenue untepdepeHyn cBera.

Hab6mronenue nudpakuun ceta.

HaGnronenue nucnepcuu cBeTa.

[Tonydenue criekTpa ¢ TOMOUIBIO TPU3MBI.

[lony4yeHnue ciekTpa ¢ HOMOILBIO AU(PPAKITUOHHON PEIIETKH.

Hab6roienue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoprvie pabomul

N3mepenue nokazaress NpesoMIICHUs CTEKIA.

HccnenoBanue cBOMCTB H300paykeHUI B IMH3AX.

Hab6mronenue qucnepcuu cBeTa.

Pa3jien 6. OcHOBBI crIeHAIbHON TEOPHH OTHOCUTEIHLHOCTH
I'paHuupl IPUMEHMMOCTH KJIACCHMYECKOM MeXaHWku. llocTymarsl crnenualbHONM TEOpUH
OTHOCHUTEJIbHOCTH: HWHBAPUAHTHOCTh MOJYJsI CKOPOCTH CBeTa B BaKyyme, [MPUHLUII
OTHOCHUTENbHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJIEHUE BPEMEHU U COKPAILIEHHUE JJIVHBI.
DHeprusi U UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBsI3b MACCHI C DHEPTrUEH U UMITYJILCOM PEISATUBUCTCKON YaCTHUIbI. DHEPTUs MOKOSI.



Paspnen 7. KBanToBas pusuka
Tema 1. Dnemenmul KBAHMOBOI ONMUKU
®otonbl. @opmyina [Tnanka cBA3U SHEpPruu POTOHA C €ro YACTOTOM. DHEPTUs U UMITYJIbC
¢doroHna.
OtkpeiTrie u wuccieaoBanue (oroddpdekra. Ombitel A. I'. CronetoBa. 3akoHBI
¢doroaddexra. YpaBuenue DiiHmTeitna 1 porodpdexra. «Kpacnas rpanuna» porodddexra.
JlaBnenune cBeta. OmbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA.
TexHuyeckue ycTpoilcTBa M NpaKTHYECKOEe MpUMEHEHHE: (OTOANEMEHT, (OTOAATUHK,
COJIHEeYHast OaTapest, CBETOAUO/I.
Jlemoncmpayuu
®oTo3deKT Ha YCTaHOBKE C TUHKOBOW MJIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodhdekTa.
Cseroauon.
Conneunas 6artapes.
Tema 2. Cmpoenue amoma
Mopenp atroma Tomcona. OmnbiTel Pesepdopna nmo paccesuuro o -yactuil. IlnanerapHas
Moznenb aroma. [loctynarer bopa. Mznyyenue u nmorsiomenne GOTOHOB NpU MEPEXOAe aToma ¢
OJIHOTO YpOBHSI 3HEpruM Ha Jpyroil. Bunbl cnexktpoB. CHEKTp YpPOBHEH SHEpPruM aroma
BOJIOpOJA.
BonHoBbIe cBolicTBa yacTull. Boiuel ne bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyaau3M.
CrioHTaHHOE U BBIHYKIECHHOE U3ITyUCHHE.
TexHuueckue ycTpolcTBAa M MNPAKTUYECKOE NPUMEHEHUE: CHEKTpalbHbIA aHau3
(cexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopnaa.
Ornpenenenyie JIMHBI BOJIHBI Ja3epa.
HabutoieHne nuHeHyaThIX CIIEKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuui sxcnepumenm, n1abopamopnule pabomoi
HaGmtonenue imHeiiuaToro crnekrpa.
Tema 3. Amomnoe s0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTb  CTPOCHHA  sApa. OTtkpbITHE
paauoaktuBHOCTH. OnbITE Pedepdopaa o onpeneneHuo coctaBa paJuoaKTUBHOTO U3TYyYECHHUS.
CgoiicTBa anb(da-, 6era-, raMMa-u3IydeHus. BrusHue paguoakTHBHOCTH Ha KUBBIE OPTaHU3MBI.
OtkpbiTHE TpoTOHA M HeWTpoHa. HykionHas moxens siapa [eiizenOepra—lBaneHko.
3apsn saapa. MaccoBoe uucio siapa. M3otomsl.
Anbda-pacniaz. DJIEKTPOHHBIN W MO3UTPOHHBIA OeTa-pacmajn. ['amma-m3nydeHue. 3aKoH
paanMoaKkTUBHOIO pacrnaja.
DHeprus CBSA31 HYKJIOHOB B szipe. SnepHbie cuibl. JledekT macchl spa.
Snepusle peakuuu. JleneHue U CUHTES SIED.
SAnepusiii  peaktop. Tepmosnepubiii cuHTe3. [IpoOiieMbl W TEPCIEKTUBHI  SAECPHOM
SHEPreTUKU. JKOJIOIMYECKHUE aCIIEKTHI IAEPHON SHEPTETUKH.
DJieMeHTapHbIe YacTUllbl. OTKPBITUE MO3UTPOHA.
MeTobl HaOIIOICHHS U PETHCTPALIMH 3JIEMEHTAPHBIX YaCTHUII.
dyH1aMeHTAJIbHBIE B3aUMOICUCTBHUSA. EMMHCTBO (pr3nyeckoi KapTHHBI MHUpPA.
TexHuueckue ycTpoiCcTBa U NPAKTHUECKOE NMPUMEHEHHE: J03UMETpP, Kamepa BuibcoHna,
SJIEPHBIN peakTop, aTOMHasi 6oMOa.
Jlemoncmpayuu
CuéTunK NOHU3HUPYIOLIUX YACTHIL.



Yuenuueckuu sxcnepumenm, rabopamopHule pabomul
HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTHI aCTPOHOMHUM U ACTPOPU3UKHU

Oranbel  pa3BUTUs  acTpoHOMuHU. llpukiagHoe W MHMpPOBO33pEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bup 3Bé3aH0T0 HeOa. Co3Be3ausi, spKue 3BE3/IbI, ITIAHETHI, X BUANMOE ABHKCHUE.

Conneunas cucrema.

Connue. ConHeuynast akTMBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpamMma «CHEKTPAJbHBIM KIACC — CBETUMOCTBY». 3BE3MBI
IJIaBHOM TI0CJIEIOBATEIbHOCTH. 3aBHCHMOCTh «Macca — CBETHMMOCTb» I 3BE3] TJIaBHOU
MIOCJIEJOBATEILHOCTA. BHyTpeHHee cTpoeHnMe 3BE34. COBpEMEHHBIE TPEACTABICHHS O
IIPOUCXOXAEHUHU U 3Boounu CoslHLA U 3BE3/1. DTallbl )KU3HU 3BE3I.

Muneunsiit [IyTe — Hamia I"anaktuka. [lonoxenne n nuxenne Connua B ['amaktuke. Tumsl
rajakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B A1pax rajJaKkTHK.

Bcenennas. Pacumpenue Bcenennoit. 3akon Xa06ma. Pazberanume ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménubie mpoOieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaGutoieHns HEeBOOPYXEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMIBIOTEPHBIX MPUI0KEHUN
JUIsL OIIPEICIIEHUS MOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Ms
CeBepHOro noymapus 1 sipkue 3BE3/bL.

Ha6monenus B Teneckon JIyHsl, manet, Mneuynoro [1ytu.

O06o0maroniee NoBTOPeHUE

Ponp u3MKM M acTpOHOMHUM B SKOHOMUYECKOH, TEXHOJOTHMYECKOH, COIMaIbHON U
ITHYECKOW cdepax [AeATeIbHOCTH YeJIOBEeKa, pOjdb M MeCTo (U3MKM M acTpOHOMHUU B
COBPEMEHHOM HayyHOW KapTMHE MHUpa, poib (U3UUECKOM Teopuu B (HOPMHPOBAHUU
MPECTAaBICHUHA O (PU3MUECKOM KapTHHE MHPa, MECTO (U3NIECKON KapTUHBI MHpa B 0OIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX ITPEACTABICHUN O IPUPOJIE.

MexnpeameTHble CBSI3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kiacce ocCyIIECTBISETCS C y4ETOM
CoJlep)KaTeIbHBIX MEXKIIPEIMETHBIX CBf3€H € KypcamMH MaTeMaTuKH, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nouwsmusi, CBA3aHHbIE C HW3YyYEHHMEM METOJOB HAyYHOTO IO3HAHUS:
sBJICHHE, Hay4HbIM (pakt, rumoresa, (uzuyeckas BeNWYMHA, 3aKOH, TeopHs, HaOJIroAeHUE,
JKCHEPUMEHT, MOJAECIMPOBAHNE, MOJECIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHHUH, TPUTOHOMETpUYECKUE (YHKLIUHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MPOEKIIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
IIPU3HAKY [10J100US TPEYTOJIbHUKOB, ONpee/IeHIE IUIOIAAH IUIOCKUX (GUryp 1 oobéma te.

Buonoeus: snextpudeckue SBICHUS B JKUBOM mpupoje, KojeOaTelbHbIe IBUKCHUS B
KMBOW TNPUPOJE, ONTUYECKUE SBICHHUS B XXUBOW NPUPOJE, NACUCTBHE paJUallMd HA >KUBBIC
OpraHU3MBI.

Xumusa: CTpOEHHME AaTOMOB M MOJIEKYJ, KPHUCTAUIMYECKask CTPYKTypa TBEPABIX TElI,
MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PEIIETKH, CIIEKTPAJIbHBIN aHAINU3.

I'eoepaghus: marHuTHBIE MOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, GoTochEMKa 3eMHOM
IIOBEPXHOCTH, IIPEACKA3ZAHUE 3EMIIETPSICCHUM.

Texnonozus: MTMHUKA DJIEKTPOIEpenad, TEHEPATOp IMEPEMEHHOI0 TOKA, 3JIEKTPOJBUIATEIIb,
WHAYKIMOHHAsT TeYb, pajap, pajAuoONpUEMHMK, TEJIEBU30p, aHTeHHa, Tenedon, CBY-meus,
MIPOEKIMOHHBIN annapar, BOJOKOHHas ONTHKA, COJIHEYHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne yuebHoro mpenmera «®dusnka» Ha ypoBHE cCpeqHero oOIiero odpa3zoBaHUs
(6a30BBII  ypOBEHB) JIODKHO  OOECTICUYHTHh  JIOCTHIKCHHE  CICAYIONUX  JIMYHOCTHBIX,
MeTanpeIMeTHBIX U MPEJAMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB.

2
JINYHOCTHBIE PE3YJIbTATbHI

JIMYHOCTHBIE pe3yNbTaThl OCBOECHUS yueOHOro mnpeamera «Du3MKa» JOIKHBI OTPakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOUIMXCSl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAlMi, IO3UTHBHBIX BHYTPEHHHX
yOeXKIeHUH, COOTBETCTBYIOUIUX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHHCKOTO  0OIIecTBa,
paclIupeHne >KU3HEHHOTO OIbITa M OMBITa JEATEJbHOCTH B MPOLECCe pean3allil OCHOBHBIX
HanpaBJIeHUH BOCIIUTATEILHON ACSITEILHOCTH, B TOM YHCIIE B YACTHU:

1) rpa:kaaHCKOro BOCIIMTAHUSA:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIUM OOy4aromerocs Kak aKTUBHOTO M
OTBETCTBEHHOT'0 YJIEHa POCCUHCKOro 00IIeCTBa;

MPUHATHE TPAAUIMOHHBIX OOIIEYETIOBEYECKHX T'YMAHHCTHUYECKUX M JE€MOKPaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO NESTENIFHOCTh B HMHTEPECax TIpa)KIaHCKOTo OOIIecTBa,
y4acTBOBaTh B CAMOYIPABJIECHUHU B 00pa30BaTeIbHOIN OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKLIUSAMHU U Ha3HAUYEHUEM;

TOTOBHOCTH K TYMaHHUTapHOW M BOJIOHTEPCKOM NEATEIFHOCTH;

2) IATPHOTHYECKOT0 BOCTUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'Pa)/1aHCKON HIEHTUYHOCTH, IaTPUOTU3MA;

LIEHHOCTHOE OTHOLIEHHWE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTHXEHHUSM POCCHUHCKUX
y4E€HBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TTOBEICHHUS;

CHOCOOHOCTh OLIEHMBATh CUTYaLMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOT'0 BKJIaJa B IOCTPOEHUE YCTOWYMBOIO OYAYILEro;

4) 3¢TeTH4eCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOILEHHE K MHUPY, BKIIIOYasi 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIETO
(u3nueckoi HayKe;

5) Tpy10BOr0 BOCIIHTAHHUSI:

UHTEpEC K pa3inuyHbIM cdepaM NpodecCHOHATBHOM [EeATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHHKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BHIOOp Oymylei
po¢eCCuU U pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE IJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHMIO M CaMOOOpa30BaHHIO B 00JacTu (hU3MKU Ha
MPOTS)KEHUH BCEH JKU3HU,

6) IK0JIOTHYEeCKOro BOCUTAHMS:

Cc(OPMHPOBAHHOCTb 3KOJOIMUECKOW KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOIO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPYXKalOUIEH Cpele Ha OCHOBE 3HAHMS
LeJIed YCTOMYUBOTO Pa3BUTHI YEIIOBEYECTBA;

pacllUpeHue OmbiTa JEATEJBHOCTH 3KOJIOIMYECKOW HANpaBIEHHOCTH HAa OCHOBE
MMEIOIIUXCS 3HAHWH 110 PU3UKE;

7) IEeHHOCTH HAYYHOr'0 MO3HAHMSI:



c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BuUTUA HU3NUECKON HAYKU;

0CO3HAHME IIEHHOCTU HAYYHOU JEATENbHOCTH, TOTOBHOCTH B IPOLIECCE U3YUEHUS (PU3UKU
OCYIIECTBIISITh MPOEKTHYIO U UCCIIEI0BATENbCKYIO JEATENbHOCTh MHINBUYaJIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Io3naBaTebHBIE YHUBeEPcAJIbHbIE YUeOHbIE 1eHCTBUS
ba3oBbie Jiorn4eckue 1eicTBUs:

CaMOCTOSITENIbHO (pOpMyNnHpoBaTh U AaKTyaJU3UpOBaTh MpodiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEeIIATH 1eJIN AeSITeIbHOCTH, 3a]1aBaTh MapaMeTPhbl U KPUTEPUU UX JTOCTHKEHHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B paCCMATPUBAEMBIX (DU3HUECKUX SIBIICHUSX;

pa3pabaTbIBaTh IUIAH peUIeHHs TPOOJIEMBI C YUETOM aHAIN3a UMEIOLINXCA MaTepUaIbHBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESATEIbHOCTb, OLEHUBATH COOTBETCTBHE pPE3YyJIbTATOB IIEIISAM,
OIICHUBATh PUCKHU MOCJIECICTBUI IESITEIILHOCTH;

KOOPJIUHUPOBATh M BBIMOJIHATH PA0OTYy B YCIOBHUSIX pPEANbHOTO, BUPTYaJIbHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble ucciieqoBaTe/ibCKue AeiCTBUA:

BJIa/IeTh HAyYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATUSMU U MeToAamMH (PHU3NUecKou
HayKU;

BJIa/IeTh HaBbIKAMU y4eOHO-MCCIIEOBATEIBCKON U MPOEKTHOM NEATeIbHOCTH B 00MacTu
(U3HUKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TTOMCKY METOJIOB PEIICHHUS 33134
(hU3MUECKOTO CoAepKaHusl, MPUMEHEHHUIO Pa3IMYHBIX METOI0B TTO3HAHMS;

BJIQJIETh BHUJAMH JEATEILHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMS, €ro HHTEPIpPETalluu,
MpeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3IUYHBIX YYEeOHBIX CUTYyallUsX, B TOM 4YHUCIE TMpHU
CO3JIJaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3UpOBAaTh 3a/Jady, BBIABUTaThb
TUTNoTe3y €€ pEeIIeHHs, HaXOJUTh apryMEHThl IS J0Ka3aTelbCTBA CBOMX YTBEPIKICHHM,
3a/1aBaTh NapaMeTPbl U KPUTEPUU PEUICHUS;

aHAJM3UPOBATh TIOJIYYCHHBIE B XOJ€ PEHICHUS 3aJaud pe3yibTaThl, KPUTHUYECKH
OLICHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh M (HOPMYIUPOBATh COOCTBEHHBIE 3a7a4d B OOpa30BATEIBHOM JCSATEIHHOCTH, B
TOM YHCJIC TIPH U3YYCHUH (DU3HKY;

JaBaTh OIEHKY HOBBIM CHUTYaIIUsAM, OIIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECCKYIO 00JIACTh )KU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTe;

BBIJIBUTaTh HOBBIE UJICU, IIPEAJIaraTh OPUrHHATbHBIE MOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3aa4H, TOIyCKAIOIINE aTbTepHATUBHBIC PEILICHUS.

Pabora ¢ nnopmanmeii:

2BJIaJIeTh HaBbIKAMU MOJIy4YeHUs] nHGopManuu GU3NYECKOTO COACPKAHUS U3 UCTOUYHUKOB
pa3HBIX THUIOB, CaMOCTOSITEIBHO OCYLIECTBIATH IOUCK, aHAIU3, CUCTEMATU3ALMIO0 U
HHTEpIIpEeTali0 HHPOPMAIMK Pa3IUYHbIX BUIOB U (HOPM IMpeICTaBICHUS;

OIICHUBAThH JOCTOBEPHOCTH HH(POpPMAIIHH;

HCIIOJIb30BaTh CpeACTBAa HWH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEelIeHNd KOTHUTHUBHBIX, KOMMYHHMKATHBHBIX WM OpPraHU3alMOHHBIX 32a1ad ¢ COOJIOJCHHEM
TpeOOBaHUIl 3PrOHOMMKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepexeHusl, MPaBoOBbIX U
ATUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHOW O€30IaCHOCTH;



CO3/1aBaTh TEKCThl (PU3UUECKOTO COJAEpXKaHMA B PA3IUYHBIX Qopmarax ¢ Yy4ETOM
Ha3HaueHus: MHopManmMu U 1ENEeBOM ayAMTOpUH, BBIOMpas ONTUMaJbHYIO (GopMy
IIPEICTABIEHUS U BU3yaIU3aL1u.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

OCYIIECTBIISITH 020IICHNE HAa YPOKaxX (U3UKU M BO BHE-YPOUHOH JIEATEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOHOIMKTHBIX CUTYAIM U CMATYaTh KOH(DIUKTHI;

pa3BEPHYTO W JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUS C HCIOJIB30BAaHUEM S3BIKOBBIX
CPEJICTB;

MIOHUMAaTb U MCII0JIb30BaTh IPEUMYIECTBA KOMaHIHOW U MHIUBUyaIbHON paboThI;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX ICHCTBUH C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH KaXKJI0TO 4JI€Ha KOJUICKTHBA;

IIPUHMMATh LEJIM COBMECTHOM JESITENBbHOCTH, OPIraHHU30BBIBaTH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHHIO: COCTAaBJATh IUJIaH JACHUCTBHM, paclpelesiaTb PO C Y4ETOM
MHEHHI y4aCTHUKOB, 00CYKAAaTh Pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJA U KaKIOI0 YYaCTHHKA KOMaH]bl B OOLIUI pe3ysibTaT
0 pa3padOTaHHBIM KPUTECPHUSIM;

IIpeaaraTb HOBBIE INPOEKTHI, OLICHMBATh WIECH C MO3ULIHMHA HOBHU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEJECHUE B PA3IMYHBIX CHUTYalHsX,
MIPOSIBJISITH TBOPUECTBO ¥ BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

PerysiTuBHbIe YHUBepcaIbHbIe y4eOHbIe 1eiiCTBHA
Camoopranuszaums:
CaMOCTOSITENIFHO OCYILIECTBIISATh TIO3HABATEIBHYIO NESATEIBHOCTh B 00NacTH (U3UKU U
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTaBUTh U (OPMYIMPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH PELIEHMs] Pacu€THBIX M KayeCTBEHHBIX 3aJad, IUIaH
BBIIIOJIHEHUST NPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIUXCS PECYpcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;
JIaBaTh OLIEHKY HOBBIM CUTYalUsM;
pacHMpsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JIMYHBIX MTPEANIOUYTEHUN;
JieNlaTh OCO3HAHHBINA BBIOODP, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCThH 3a
pelieHue;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (OPMHUPOBAHWIO W TMPOSIBJICHUIO JPYIUIMH B 00JIacTH  (PUBHKH,
MIOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIBTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, IMOIIMOHAILHBIH HHTEJIEKT:
J1aBaTh OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B AESTEIBHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJIBTATOB LICIISAM;
BJIa/I€Th HABBIKAMU ITO3HABATENILHON pe(IeKCHN KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBUI
U MBICIUTEINIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHUI;
MCIOJIb30BATh MPUEMBI peIIeKCHH AJISl OLCHKH CUTYAIH, BEIOOpA BEPHOTO PELICHMS;
YMETb OLICHUBATb PUCKU U CBOCBPEMEHHO IIPUHUMATh PEIICHHUS 110 UX CHWKEHUIO;
IIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IIPU aHAJIU3E PE3yJIbTaTOB J€ATEIbHOCTH;
IIPUHUMATH ce0sl, IOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;
MIPUHUMATh MOTHUBBI U apI'yMEHTBI APYTUX IPU aHAIU3€E PE3yJIbTaTOB JIE€ATEIbHOCTH;
MIPU3HABATh CBOE MPABO U MPABO JPYTUX Ha OMIMOKH.
B nporiecce 1oCTHXEHUS TUYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS ITPOrpaMMBbI IO (PU3UKE AJIs
YPOBHSI CpeAHEro obuero oopa3oBaHus y oOy4yarolIUXcs COBEPLICHCTBYETCS 3MOLIMOHAIBHBIN
MHTEJUICKT, MPEATIOIAralonui chOpMUPOBAHHOCTD:



CaMOCO3HaHUsI, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHON AMOITMOHAIBHON Cc(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIUpOBaHUs, BKJIFOYAIOILETO CaMOKOHTPO!JIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJEHHE, CIOCOOHOCTHh aJalTHPOBATHCS K HMOIMOHAIBHBIM
W3MEHEHUSM U TIPOSBISTH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMICH CTpEMJICHHWE K JOCTIDKCHHIO IIEIH M YCIEXy,
ONTHUMU3M, UHULIUATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh AMOILMOHAIBHOE COCTOSHHE APYTuX,
YUUTBHIBATD €T0 MPU OCYIIECTBICHUU OOIIEHHS], CHOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIEHUS C APYTUMU
JTOBMU, 3200TUTHCSI, IPOSIBIISATH UHTEPEC M pa3pemiaTh KOHQIUKTHL

NPEAMETHBIE PE3YJIBTATBI

K xonmy oOydenuss B 10 kjacce mpeaMeTHbIE Pe3yabTaThl HA 0A30BOM YPOBHE JTOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHM:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb M MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUH COBPEMCHHOW TEXHHMKH M TEXHOJIOTHH, B MPAKTHUYECKOM
JIeSITCTEHOCTH JIFOJICH

YYUTHIBATh TPAHUIIBI MPUMEHECHHSI W3yYEHHBIX (U3MYECKUX MOJCNICH: MaTepHaIbHAs
TOYKA, WHEPIUAIbHAS CHCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TENIO, WACATBHBIA ra3, MOACIU
CTPOCHHMSI Ta30B, KUIKOCTEH W TBEPABIX TEJ, TOYCUHBIN JJICKTPUUSCKHUH 3apsi NpH pElICHUN
(du3nUecKux 3a1a4;

pacno3HaBaTh (U3MYECKUE SBICHUS (TPOLECCH) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOpPUH CTPOEHHUS BEIIECTBA U DJICKTPOJIUHAMHKU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABW)KEHHE, CBOOOAHOE TMaJeHHE Ted,
JIBUKCHHE 110 OKPYXHOCTH, WHEpIUsS, B3amMmojciicTBue ten, auddysus, OpoyHOBCKOe
JBUKECHHUE, CTPOCHHUE XUAKOCTEH M TBEPABIX Tel, WU3MEHEHHWE 00BhEMa Ten MpH HarpeBaHUU
(oxnakieHnH ), TEIJIOBOE paBHOBECHE, UCTIAPCHUE, KOHICHCAIIHS, TUTABJICHHE, KPUCTAUTH3ALINS,
KHUIIEHHE, BIAKHOCTh BO3/lyXa, MOBBHIIICHUE JABJICHHS raza MpHU €ro HarpeBaHWU B 3aKPHITOM
CoCylle, CBs3b MEXIYy IMapaMeTpaMu COCTOSHHS Ta3a B H30MpoOIeccax, JIJICKTPU3alus Tell,
B3aUMOJICHCTBUE 3aPAJI0B;

OTHICHIBATh MEXAHWYECKOE IBIKEHUE, HMCIOJb3ys (PU3MUECKUE BEIWYMHBI: KOOPJUHATA,
MyTh, IE€PEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, Cuia, UMIYJIbC Teja, KMHeTHYecKas
SHEPTHsl, MOTCHIMATIbHAS SHEPrusi, MEXaHWYecKas padoTa, MEXaHWYECKas MOIIHOCTh; IMPHU
OMHMCAaHUW TPABWIBHO TPAKTOBaTh (DU3MUECKH CMBICT HUCHOIB3YEeMBIX BEIWYHH, WX
0003HAYCHHS U €AUHUIIBI, HAXOIUTh (DOPMYJIbI, CBA3BIBAIONINE TAHHYIO (DU3UYECKYIO BEITUIUHY
C APYTUMH BEJIMUYMHAMU;

OTHMCHIBaTh M3YYCHHBIC TEIUIOBBIE CBOWMCTBA TEN M TEIUIOBBIC SIBJICHHS, HCIOJIB3Ys
(¢u3nueckue BENWYHMHBI: JaBIICHHWE Ta3a, TeMmIeparypa, CpedHss KHHETUYecKas >SHEeprus
XA0THYECKOTO JIBMKCHHUS MOJICKYJ, CpEIHEKBAApPATUYHAS CKOPOCTh MOJIEKYJ, KOJIHYECTBO
TEIUIOThI, BHYTPEHHSSI DHEprusi, padora raza, Kod(Q(PHUIMEHT MOIe3HOr0 IEHCTBUS TEIJIOBOTO
JIBUTATEJIS; TIPU OMMCAHUU ITPABUIILHO TPAKTOBATh (PM3MUECKHUI CMBICII UCTIOIB3YEMbIX BEJIMUMH,
UX 0003HAUeHUS M EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIMYUHY C IPYTUMHU BEIIMUUHAM;

OMUCHIBATh WM3yUYEHHBIE SJIEKTPUUYECKUE CBOMCTBA BEIECTBA U DJEKTPUUYECKHUE SIBICHUS
(portecchl), UCTIONB3YST (HU3UYECKUE BEIWYMHBI: AJICKTPUUYCCKUN 3apsiji, dJICKTPUIECKOE IOJIe,
HanpspDKEHHOCTh  MOJs, TMOTEHILMAN, Pa3sHOCTh IOTEHIMAJOB; MpPU OMHCAHUU MPABHIBHO
TPaKTOBaTh (PU3UUYECKUN CMBICI HCIOJIB3YEMBIX BEIMYMH, WX OOO3HAYCHUS W CIUHHIIBL;
yKa3bIBaTh JOPMYIIBI, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMYUHY C APYTUMU BETUYUHAMU;



aHaTU3UpOBaTh (DU3MUYECKUE MPOLECCHl U SBJICHUS, UCIONB3YS (DU3MYECKHE 3aKOHBI U
MPUHLMIBL: 3aKOH BcemupHoro tarotenus, |, |l u |1l 3axkonst HptoToHa, 3aKk0oH coxpaHeHUS
MEXaHUYECKON 3HEPIUHU, 3aKOH COXPAaHEHUS! UMITYJIbCA, IPUHLUII CYNEPIO3ULIMN CUJI, TPUHLIUII
paBHOMpPAaBUS WHEPLHATIBHBIX CUCTEM OTCUYETA, MOJIEKYJIAPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JBHKECHHS
MOJIEKYJ1 C aOCOJIIOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOro 3apsiia, 3akoH KynoHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BbIPa)KEHUE U YCIIOBUS (IPaHUILIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHIIUIIBI JICHCTBUS MAIIKUH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuuaTh ycaoBUs UX O€30I1aCHOTO MCIIOIb30BaHUS B IOBCEHEBHOM JKU3HU;

BBITOJIHATh SKCIEPUMEHTHI IO HWCCIIEOBAaHUIO (PU3MUECKUX SBICHUH M TIPOILIECCOB C
UCIOJb30BAHUEM MPSIMBIX M  KOCBEHHBIX HW3MEpPEHUH, HpuU 3TOM  (HOPMYIHPOBAThH
npobnemMy/3ajjady M TUNOTE3y Y4eOHOro OSKCIIepUMEHTa, CcoOupaTh yCTAaHOBKY U3
IIPEI0KEHHOT0 000pY0BaHUs, IPOBOAUTH OIBIT U (POPMYIUPOBATH BEIBOJIBI;

OCYIIECTBIISAT TpPSIMbIE W KOCBEHHBIE H3MEpEeHHs (U3UUECKUX BEIWYHH, IMPH ITOM
BBIOMpPATh ONTUMAJbHBIM CHOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKHU
MOTPEIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMH BEJIUYMHAMM C MHCIOJIb30BaHUEM
NpSMBIX HW3MEPEHUH, TPH OSTOM KOHCTPYHMPOBAaTh YCTAaHOBKY, (PUKCHpPOBAaTh pPE3yJIbTaThl
MOJTy4EHHOM 3aBUCUMOCTH (PU3MYECKUX BEIMYHMH B BHJE TaOJMIl U I'paUKOB, J1€1aTh BbIBOABI
10 pe3yJIbTaTaM MCCIICJOBaHMS;

cobmogaTh IpaBuiaa 0€30MacHOro TpyJda NpU IMPOBEJCHUM HCCIEIOBAHUI B paMKax
y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JEATEIIbHOCTH C
HCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1ab0OpaTopHOro 000py0BaHUS;

pemath pacy€THblE 3aJayd C SBHO 3aJaHHON (U3NYECKON MOJENblo, HCIOJb3Ys
¢u3nyeckye 3aKOHbI U NMPUHLIUIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auM BhIOMPATh (PU3NYECKYIO
MOJIeNb, BBIACNATH (U3NYECKHE BEIMYMHBI W (OPMYIBI, HEOOXOAMMBIE IS €€ pEelIeHHS,
MIPOBOJIUTH PACUETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOT'O 3HaUeHUs (PU3MUECKOM BEIUYHHBI,

pemath KayecTBEHHbIE 3aJauyM: BBICTPAWBATH JIOTMUECKH HEMPOTUBOPEUMBYIO ILIETIOUKY
paccyXAeHuH ¢ Onopoil Ha U3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

WCIIOJIb30BaTh IMPU PpELIEHWH YYeOHbIX 3aJad COBPEMEHHbIE HMH(OpPMAIMOHHBIE
TEXHOJIOTUM JUI TOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U IPEJCTaBICHUS Y4eOHOH U
Hay4YHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaJIU3UPOBATh MOJydaeMyro HH(OpPMAIHIO;

MIPUBOJUTH NMPUMEPHI BKJIa/Ja POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHUE MPOLIECCOB OKPYXKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTHl;

HCIIOJIb30BaTh TEOPETHYECKUE 3HAHMUA 10 (QU3UKE B TIOBCEAHEBHOW KHU3HU IS
obecrieueHHs O€30MaCHOCTH MPU OOPAIEHUHU C TPHUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMsI 3/10POBbsl U COOJIIOJICHUSI HOPM KOJIOTUYECKOT0 ITOBEICHUS B OKPYKaIOLIEH cpele;

paboTath B IpyIIe C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IUIAHUPOBATH paboTy
IPYyNIbl, PALMOHAIBHO pacHpelneiaTh OOA3aHHOCTH W IUIAHUPOBAaTh JIEATEIBHOCTh B
HECTaHJApPTHBIX CUTYallUsAX, aJI€KBAaTHO OLIEHMBATh BKJIAJ KaX0I'O U3 YYaCTHUKOB T'PYIIIbI B
peleHre paccMaTpuBaeMon IpoOIeMbl.

K xonny oOyuenust B 11 kiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHIM:

JIEMOHCTPUPOBATh HA MpPUMeEpax poJib U MeCTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAay4YHON KapTUHBI MHPA, B PA3BUTHH COBPEMEHHOW TEXHUKHU U TE€XHOJOTHM, B MPAKTUYECKOM
JeSITETLHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PM3MUECKON KapTUHBI MUPA;

YUUTBIBATb TI'PAHMLBl TNPUMEHEHUS W3YYEHHBIX (U3UUYECKUX MOJeNIel: TOYEeUHBbIN
EKTPUYECKUI 3apsi, Jyd CBETa, TOYEUYHBbIH HCTOYHUK CBETa, SAEpHas MOJEIb aroMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 si/ipa IIpH pelleHUH GU3NYECKUX 3a/1a4;



pacno3HaBaTh (PU3MYECKUE SBICHUS (TPOLECCH) U OOBSACHATH MX HA OCHOBE 3aKOHOB
AJIEKTPOIMHAMHUKNA M KBAaHTOBOM (DM3HMKHU: DJIEKTPUUECKAsT MPOBOIUMOCTH, TEIJIOBOE, CBETOBOE,
XMMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIWSA, JCHCTBUE MAarHUTHOTO TOJS Ha TPOBOAHUK C TOKOM W JABWXKYIIUWCA 3aps,
ANEKTPOMArHUTHBIE KOJICOAHHS M BOJHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenoMiieHne, wWHTepepeHuns, AUPPaAKIUs ¢ TOJSIPU3AlMi CBETa, JIUCIIEPCHS CBETAa,
dotoanexTpudeckuit 3pdext (hororddekr), cBeToBOE AaBlICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOpO/la, €CTECTBEHHAs! U UCKYCCTBEHHAs paIuOAKTUBHOCTb;

OMUCHIBATh M3YyYEHHBIE CBOMCTBA BEHIECTBA (DJIEKTPUUYECKHUE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUYECKYIO MPOBOAMMOCTD PA3IMYHBIX CPENl) U DJIEKTPOMATHUTHBIE SIBICHHUS (TIPOLIECCHI),
UCTIONB3Ysl (M3WYECKHE BEIUYMHBI: DICKTPUUSCKUN 3apsi, CHUJa TOKa, OJIIEKTPUIECKOE
HaMpsHKeHUe, JIEKTPUUIECKOe COMPOTUBIIEHUE, PA3HOCTh OTEHIIMAIOB, JIEKTPOIBIKYIIAs CUIIA,
paboTa TOKa, MHAYKLMS MarHUTHOrO MoJjsi, cuia Ammepa, cwia JlopeHlla, WHIYKTUBHOCTH
KaTYIIKH, SHEPTUsl JIEKTPUYECKOrO0 W MArHUTHOTO MOJIeH, MepUoJ MU YacToTa KosieOaHui B
KoJe0aTeIbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOIECCE TApPMOHUYECKHX SJICKTPOMArHUTHBIX
kojeOaHui, (QOKycHOe pacCTOSHME W ONTHYECKas CHJa JIMH3bI, MPH OMHMCAHWUU IPABUIBHO
TPAKTOBAaTh (DU3MYECKHA CMBICT HCIIOJIB3YeMbIX BEIWYMH, WX OOO3HAYCHHS W CIUHUIIBI,
yKa3bIBaTh (OPMYIIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BETUUYUHAMU;

OIMKCHIBATh W3YYCHHBIC KBAaHTOBBIC SIBJICHHUS M TIPOIECCHI, HCIONB3YsSd (U3HUECKUE
BEJIMUMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETAa, SHEPrus W
UMITyIC  (OTOHA, TMEPUOJ| TOJypacmaaa, dHEPrusi CBSA3M ATOMHBIX sIep, TpPU OIHCAHUU
MPaBWJIBHO TPAKTOBATh (PU3UYECKUN CMBICHI HCMOJIb3YEMbIX BEIMYMH, WX OOO3HAYEHUS H
SVHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBSI3BIBAIONINC TAHHYIO (U3HUYECKYIO BEIWYMHY C JIPYTHMH
BEJIMUMHAMU, BBIYUCIIATH 3HaUCHUE (PHU3NIECKO BETUYHHBI,

aHAJTM3UPOBATh (HU3UUYECKUE TPOIECChl U SIBICHUS, UCTONB3Ys (DU3NYECKUE 3aKOHBI U
NpUHIMIBI: 3akoH OMa, 3aKOHBI TOCIEAOBATEIBHOTO M MAPAIEIBHOTO COCAMHEHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 3JIEKTPOMAarHUTHOW  WMHIYKIMH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE OWHITEWHAa UIsi (GoTodPPeKTa, 3aKOH COXPAHEHUS DHEPrHH, 3aKOH
COXpaHEHHMS WMIIYyJIbCa, 3aKOH COXPAHEHHs SJICKTPUUECKOro 3apsiia, 3aKOH COXpaHEHUS
MaccoBOr0 YHCIa, MOcTyaaThl bopa, 3aKOH pajnOaKTUBHOrO pacnaja, MpU 3TOM pPa3inyaTh
CJIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKCHHE W YCIOBUS (TpaHUIIBL,
00JacTH) NPUMEHUMOCTH;

OTIpEe/CIIATh, HANpaBlIEHHWE BEKTOpAa MHIYKIMM MArHUTHOTO TMOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTH U OMHCHIBATH H300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBITIOJIHSITh JKCIEPUMEHTHI IO HCCIICAOBAHUIO (U3UYECKUX SBICHUW U TPOIIECCOB C
WCIIOJIb30BAHUEM TPSIMBIX W KOCBEHHBIX H3MEPEHUH: TMpu 3TOM  (QOpMyIupoBaTh
npobneMy/3ajady W THUIOTE3y Y4eOHOTO OJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPEATI0KEHHOTO 000PYIOBAHHUS, TPOBOAUTH OMBIT  (POPMYITUPOBATEH BHIBOIHI,

OCYIIECTBIISITh MPSIMbIE W KOCBEHHbIE HM3MEPEHHS] (PU3MUECKHX BEJIWYUH, HPU ITOM
BBIOMpATh ONTUMANBHBI CHOCOO M3MEpEeHUsT W HCIOJIb30BaTh HM3BECTHBICE METOJBI OIEHKU
MOrPENTHOCTEN U3MEPEHUN;

MCCJIEeIOBATh 3aBUCUMOCTH (PH3UYECKUX BEJTMYMH C UCTIOIB30BAHUEM MPSIMBIX H3MEPEHU:
IIpU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3YJIbTAThl MOJYYEHHON 3aBUCUMOCTU
(¢u3MUecKUx BENMYMH B BHUAEC TaOuuil U TpaduKOB, JelaTh BBIBOABI IO pe3ydbTaTam
HCCIeIOBaHUS;

cobmo1aTh MpaBwia O€30MacHOro TpyJda IMPU NPOBEACHUM HCCIEIOBAHUM B paMKax
y4eOHOro SKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW U TMPOEKTHOM JEATENIbHOCTH C
WCIOJIb30BAaHUEM U3MEPUTEIILHBIX YCTPOHCTB U JIA0OPATOPHOTO 00OPYIOBAHUS;



pemath pacdy€THZpie 3a7add C SIBHO 3aJaHHON (PU3MYECKOW MOJENbI0, HCIONb3Ys
(u3nueckre 3aKOHbI M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a7aud BBIOUPATh GUZHYECKYIO
MOJIe/lb, BBIACNATH (DU3UYECKHE BEIMYUMHBI M (OPMYNbI, HEOOXOIAMMbIE Ui €€ pelieHHs,
IIpOBOIUTH paC‘—IéTBI " OOCHHUBATH PCAJIBHOCTD IMOJIYUYCHHOI'O 3HAUCHUA (1)H3PI‘ICCKOI>'I BCJIINYNHBI;

pelaTh KauyeCTBEHHbIE 3a/1aud: BBICTPAMBATh JIOTUYECKH HENPOTHUBOPEUUBYIO IIETIOUKY
pacCyXJIeHHUI ¢ OTIOPOI Ha M3YUYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3NIECKUE SBIICHHUS;

UCIOJb30BaTh IPH pPEUIeHHHM Y4YeOHBIX 3aJad COBPEMEHHBbIE HH(OPMAIOHHBIE
TEXHOJOTHH [JIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPHPETALMU M IpeICTaBICHUS y4eOHOU u
HAy4YHO-TIONMYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Pa3IUYHBIX HMCTOYHHMKOB, KPUTHYECKH
aHAIM3UPOBATH MOTy4aeMylo HHPOPMALIHIO;

OOBSICHATH TPUHIIMIIBI IEHCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS MX O€30MacHOT0 UCTIOIB30BaHUS B IIOBCETHEBHOM KU3HU;

MPUBOJIUTH NPUMEPHI BKJIAJla POCCUHCKUX M 3apyOCKHBIX YUEHBIX-(U3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MIPOLIECCOB OKPYXKAIOUIETO MHUPA, B pa3BUTHE TE2XHUKH U TEXHOJIOTHIA;

WCIIOJIb30BaTh TCOPETHUECKHE 3HAHHUA 10 (U3UKE B TIOBCEAHEBHOW KH3HU IS
oOecrieyeHns 0€30MacHOCTH MPHU OOpaIlleHHH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPOUCTBAMHU, JIJIS
COXpaHEHHS 3/I0POBbSI U COOJIIOJICHHSI HOPM SKOJIOTUIECKOTO TTOBEICHUS B OKPYKAIOIIEH cpeie;

paboTaTh B TPYIIIE C BHIOJHEHUEM PA3IMYHBIX COLUANBHBIX POJIEH, MIIaHUPOBATh paboTy
IpyNNbl, palMOHAIBHO pacHpelessiTh OOS3aHHOCTH U  IJIAaHUPOBATh JAESATENBHOCTh B
HECTaHJApPTHBIX CUTYalMsSX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXKIOTO M3 YYaCTHUKOB TPYMIbI B
pelIeHne paccMaTpUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBOo 4acoB JJIeKTPOHHbIE
o HaumeHoBaHue pa3/iejioB M TeM (uudposbie)
Ne ni/m — Beero KOﬁHTpO.]II)HI)Ie HpﬁaKaneCKue 06pazoBaATEIBHBIE
padoThI padoThI pecypebi
Paznen 1. PUZUKA U METO/IbIl HAYYHOI'O ITIO3HAHUSA
1.1 ®u3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 bubmorexa [IOK
' Aibt HayH https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kuemarnka > https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2:2 Jluramuica ! https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXaHHUKE 6 1 1 https://m.eds00.ru/7f41bf72
Hroro no pazneny 18
Pazpnen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nnoreka [IOK
' TEOpUN2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBEI TEPMOHHAMHUKH 10 . https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bu6mmorexa [IOK
' Da30BbIC TIEPEXOJIBI https://m.edsoo.ru/7f41bf72
Hroro no pazueny 24
Paznea 4. JIEKTPOAUNHAMUKA
4.1 DJIeKTpocTaTHKA 10 bubmmoreka [IOK
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https://m.edsoo.ru/7f41bf72

[locTostHHBIN neKTpUYeCKnid TOK. ToKu B

bubmuorexa [IOK

4.2 Pa3IUYHBIX Cpeax 12 https://m.edsoo.ru/7f41bf72
Wroro no pazneny 22
PesepBHoe Bpems 2
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHBIE
. HaumeHoBaHMe pa3/iesioB M TeEM (undposbie)
Ne i/ S— Beero KOﬁHTpOJIbeIe Hpﬁaanqecmle 06pA30BATETbHbIC
padoThI padoThI pecype
Pazpnea 1. JIEKTPOANHAMMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHas 11 1 3 bub6mmorexa [LIOK
' WHTYKIIUS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Pasnea 2. KOJIEBAHUA 1 BOJIHBI
21 MexaHudeckue U 3J1€KTPOMarHUTHBIE 9 1 bu6nuorexa [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKHe U AIEKTPOMarHuTHbBIC 5 1 bubmuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
23 Onika 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazneny 24

Pazzen 3. OCHOBBI CIHEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

31 OCHOBBI cTIeIIMAIBHON TEOPUH 4 1 bu6mmoreka [JOK
' OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®PU3UKA
. bubmuorexa [JOK
4.1 DJIeMEHTHI KBAHTOBOU OIITHUKHA 6 hitps://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97c
but6mmoreka [IOK
4.3 ATOMHOE A7PO 5 https://m.edsoo.ru/7f41c97c
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Hroro no pazueny 15

Pasnea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3IUKHU

5.1 DJIEMEHTBI aCTPOHOMHUH U aCTPOPHU3UKH 7 1 Egg;%ﬁi;igﬁﬁn f41c97¢
Hroro no pazgeny 7
Pa3nen 6. OGOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o06mraromiee TOBTOPEHHE 4 Eﬁg&%ﬁiﬁiiﬂﬁﬂ f41c97¢
Hroro no pazneny 4
PezepBHoe Bpemsi 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 7

YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

» ®usuka, 10 knacc/ Mskumes I'.5., Byxosues b.b., Corckuiit H.H. mox penaxiueit [TapdentreBoit H.A., AkiinonepHoe 00111ecTBO
«3narensctBO «lIpocBemenne»

H.A.IlapdentbeBa. Coopuuk 3anad o ¢puszuke 10-11 k. M.: [Ipocsemenue, 2019r

METOAUYECKUE MATEPUAJIbBI VIS YYUTEJA

N.B.I'onosa. ®usuka 10 k1. KontponsHbie paboTel B HOBoM popmate. M.: MaTennekt-Llentp. -96 c.
10.A.Caypos, ®uzuka. [loypounsie paspadotku 10xi. M.: IIpocBemienue.

O.N.I'pomrieBa, Tematnueckue KOHTPOIBHBIE U CAMOCTOSITEIbHBIE pa0doThI o pu3uke 10 k1. M.: Dk3amen. -190¢

HUPDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH UHTEPHET


https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

. http://barsic.spbu.ru/olymp/ - nomaminsis crpanuia nerepOyprekux GU3N4IEeCKUX HHTEPHETOIUMITHA,
. http://experiment.edu.ru/ - koyTeKIUs BUICOIKCIIEPUMEHTOB (heIepabHOTrO MopTaia 00Iero oopa3oBaHus,
. http://school-collection.edu.ru/ - xkomnekiws 06pa3oBaTENBbHBIX PECYPCOB IS IIKOJIBI,
. http://ege.edu.ru/ - penepanbHbIii MOPTAT €MHOTO TOCYIAPCTBEHHOIO K3aMeHa
. http://lwww.posobie.ru/ - mopran "Ilocooue"
. http://lwww.informika.ru/ - uHCTHTYT HHGOPMAIIMOHHBIX TEXHOJIOTHIA U TEJIEKOMMYyHUKAIHI
. http://n-t.ru/ - HayuHo-rexnuueckas 6ubIMOTEKA,
. http://Intpo.com/physics/opening.shtml - otkpsiTHst B husuke,
. http://physics.nad.ru/physics.htm - anumarust pusryecKux IpoIeccon
10. http://school2100.com/pedagogam/lessons/general.php?SECTION_1D=2487- o6pa3oBareibhas cucrema «Illkoma 2100»
11. http:phdep.ifmo.ru - BupTyansHbie 1a00paTopHbIe pabOTHL. BUpTyanbHbIC IEMOHCTPAIIUU SKCIICPUMEHTOB
12.© TlNocynapcTBenHas oopazoBatenbHas miardopma «PIIL»
13.bubauorexa [IOK
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